This comment was prompted by the article, "Characterization of the Extravascular Component of Coronary Resistance by Instantaneous Pressure-Flow Relationships in the Dog" (Panerai et al., 1979) . We have conducted similar investigations of the coronary pressure-flow relationships, including direct measurements of intramyocardial pressure (Heineman et al., 1979) and critical closing pressure (Sherman et al., 1980) . While our observations agree with those of Panerai et al., in particular that coronary blood flow ceases at diastolic perfusion pressure of approximately 15 mm Hg, our measurements of IMP do not support their conclusion that this flow cessation phenomenon is attributable to diastolic intramyocardial pressure. We have found diastolic IMP to be 2.7 ± 2.2 mm Hg (mean ± SD, n = 15) at all depths in the myocardial wall, whereas the systolic IMP is a function of the depth from the epicardial surface.
A factor which the authors (and other workers estimating diastolic IMP from the coronary pressure-flow curve intercept) failed to consider was the possibility of critical closing being involved in the phenomenon they observed. Although maximal vasodilation with adenosine is likely to eliminate active arteriolar constriction [a mechanism of critical closure suggested by Burton (1951) ], other factors may still lead to critical closing in the vessels. Our most recent work (Sherman et al., 1979) proposed that interfacial forces acting between vascular endothelium and blood may arrest flow even in the presence of a positive perfusion pressure. Calculated values for these interfacial forces predict flow cessation at pressures less than approximately 11 mm Hg (Sherman et al., 1979) . It has been suggested (Alexander, 1977) that the rheological properties of blood, a factor which would also be independent of vascular tone, may account at least in part for critical closure, although we have obtained flow arrest at positive perfusion pressure with non-cellular perfusates.
On the basis of these observations, we submit that the estimation of IMP from coronary pressureflow curves will be in error unless critical closing pressure is taken into account. Not to do so assumes erroneously that the only impedance to diastolic coronary blood flow other than the vascular dimensions is the extravascular resistance in the form of intramyocardial pressure. Reply to the Preceding Letter
In their letter Drs. Grayson, Heineman.and Sherman criticise the estimation of intramyocardial pressures (IMP) from the zero flow intercept of coronary pressure-flow curves. Their argument is based on direct measurements of diastolic IMP made by Heineman et al. (1979) (2.7 mm Hg), which do not agree with critical closing pressures (14.3 mm Hg) measured by the same group (Sherman et al., 1980) .
We agree with these authors that a number of factors might be involved in the phenomenon of critical closure of coronary vessels and that it is conceptually important to distinguish between critical closing pressure and intramyocardial pressure. The main point to be discussed however is whether coronary vessels collapse because of negative transmural pressures (Downey and Kirk, 1975) or because of some other factors (Sherman et al., 1979) . For this purpose it is important to consider the results of other investigators who have obtained diastolic IMP values between 4 and 20 mm Hg (Hoffman and Buckberg, 1976) . Very recently Stein et al. (1980) , using an improved solid-state micromanometer, obtained a gradient of diastolic IMP across the left-ventricular wall ranging from 13 mm Hg in the subendocardium to 28 mm Hg in the subepicardium. Therefore, considering the variability of diastolic IMP values in the literature, the isolated results of Heineman et al. (1979) do not seem to constitute enough evidence to discard the classical view that critical closing occurs when coronary perfusion pressure equals intramyocardial pressure.
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